Glutathione and Glutathione Transferase Omega 1 as Key Posttranslational Regulators in Macrophages.
Macrophage activation during phagocytosis or by pattern recognition receptors, such as Toll-like receptor 4, leads to the accumulation of reactive oxygen species (ROS). ROS act as a microbicidal defense mechanism, promoting clearance of infection, allowing for resolution of inflammation. Overproduction of ROS, however, overwhelms our cellular antioxidant defense system, promoting oxidation of protein machinery, leading to macrophage dysregulation and pathophysiology of chronic inflammatory conditions, such as atherosclerosis. Here we will describe the role of the antioxidant tripeptide glutathione (GSH). Until recently, the binding of GSH, termed glutathionylation, was only considered to maintain the integrity of cellular components, limiting the damaging effects of an aberrant oxidative environment. GSH can, however, have positive and negative regulatory effects on protein function in macrophages. GSH regulates protein secretion, driving tumor necrosis factor α release, hypoxia-inducible factor-1α stability, STAT3 phosphorylation, and caspase-1 activation in macrophages. GSH also plays a role in host defense against Listeria monocytogenes, modifying the key virulence protein PrfA in infected macrophages. We will also discuss glutathione transferase omega 1, a deglutathionylating enzyme recently shown to play a role in many aspects of macrophage activity, including metabolism, NF-κB activation, and cell survival pathways. Glutathionylation is emerging as a key regulatory event in macrophage biology that might be susceptible to therapeutic targeting.